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COVID-19 & A, & st=9] 7/ thehE YL Fgkxor A ma = (Microsoft, Redmond, WA, USA)¥}
Comparison of two rates (MedCalc software, Ostend, Belgium)= AR&sto] 4519} 2018 198E 2021
129714 & 128,336 9] A2 RE HaH 307,794709] A AAE o2 st%leH, o] F 52,1859 &4
A2 HE 56,814719 #5E 22 € HHOkO}OﬂE} COVID-19 o|d3} v FE wf W 3} 4=, 357] v E0]
HEd 31 5, 387 FA F5 A5 283 ££7] ¥4 AA AF EF FAstEH COVID-19 53 o]+
HAP(Hospital Acquired Pneumonia) &2 3% 53t xjo|7F HAEA] kAT, CAP(Community Acquired
Pneumonia)9 58 Yol#o=z 4#A Streptococcus pneumonia, Haemophilus influenzae 183 Moraxella
catarrhalis #39] 7% 50% ©]4°] %iﬁ}ﬁi‘i}. ZEH0Z, COVID-192 gt AU 42 587 uBE 7
9] sl Wglof| S-9)st HH Aol U ]Eiﬂ HAG=9 NPI (Non-Pharmaceutical Intervention) A= &
T 357 uBE A9 T Ao ”H 23 982 T Aoz JgE.

Abstract This study retrospectively analyzed the data of COVID-19 patients treated at seven university
hospitals in Korea before and after the occurrence of COVID-19 using Excel (Microsoft, Redmond, WA,
USA) and MedCalc's 'Comparison of two rates' software package (MedCalc, Ostend, Belgium) to
investigate how improvements in personal hygiene due to COVID-19 affected the epidemiology of
respiratory microbiota. A total of 307,794 respiratory specimens from 128,336 patients admitted from
January 2018 to December 2021 were analyzed, and 56,814 isolates were cultured from 52,185 positive
patients. Numbers of outpatient visits, patients with detected respiratory microbiota, respiratory
specimen submissions, and numbers of positive respiratory specimens decreased after COVID-19. While
no significant difference was found in Hospital Acquired Pneumonia (HAP) cases after the COVID-19
pandemic, a greater than 50% reduction was observed for Streptococcus pneumoniae, Haemophilus
influenzae, and Moraxella catarrhalis isolates, all known major pathogens of Community Acquired Pneumonia
(CAP). In summary, the study shows improvements in personal hygiene due to COVID-19 have caused
significant epidemiological changes in respiratory pathogens infections. Non-pharmaceutical
intervention (NPI) strategies by health authorities are expected to play crucial roles in the management
of future respiratory microbiota infections.
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Table 1. Average age distribution of study subjects

by group.
Iggjéii?i;féig Average age of patients (2018~2022)

A 66.2
B 69.1
C 64.2
D 68.7
E 69.2
F 69.6
G 67.5

Average 67.8
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Table 2. The Sex Distribution of Study Subjects.

Local'University Male (%) Female (%) Total (%)
Hospital group
A 2,892 (8.9) 1,562 (7.9) | 4.454 8.5)
B 5,174 (16.0) 3,173 (16.1) | 8,347 (16.0)
C 4,248 (13.1) | 2,241 (11.3) | 6,489 (12.4)
D 6,658 (20.5) 4,375 (22.1) | 11,033 (21.1)
E 5,103 (15.7) | 3.470 (17.6) | 8,573 (16.4)
F 3,300 (10.2) | 1,947 9.9) | 5,247 (10.1)
G 5,054 (15.6) 2,988 (15.1) | 8,042 (15.4)
Total 32,429 (100) | 19,756 (100) | 52,185 (100)
3.2 AE W &Xtet 57| dA H|w
201895 2021974 A% 7 Hhebgeel el

o8 A

o A} $= F 128,336°|H COVID-19 #3
68,8144 COVID-19 #3 F 59522902
13.5% T43t9chFig. 1). HYugEo] A&H A=
52,185202 COVID-19 33 A 27,0847 -3
Fof 25,1012 7.3% 4P on, 557 A4 A

2= ASL £ 307,794702 YERT 587 A4 A
<= COVID-19 €3 A 161,597914 43 &=

145,197 22 9.5% 453tk $HH COVID-19
P o]l 20184, 20199%9] HF FA| FHES
39.5%°1%13l, COVID-19 °]&<]1 20208 %, 20219%
9] Bt FPES 36.0%= UEPY HHo 2 3.5% 7
Al FdEol skl
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RIFU FEZ At 4 &F7] vBE 56,814
7t 2eEoith s BeE #9] = 759 S5l
wg} 2742 HYOowW, Swreprococcus pneumoniae,
Haemophilus influenzae, Moraxella catarrhalis®]
7% Alzto] Aol wat 50% o] |ofn|gt At
e tTable 3-4).

S HUnBER Ak 56,814 A9 1]
53] wiFH W2 Staphylococcus aureus 10,165
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=8=Number of patients =#=Number of positive patients Number of samples Number of positive samples
90,000
80,000
70,000
60,000
f
& 50,000
= 40,000
> -
30,000
20,000
10,000 -
2018 2019 sprS-Covz 2020 2021
=e—Number of patients 33,883 34,931 (COVID-19) 30,233 29,289
=8=Number of positive patients 14,247 12,837 12,401 12,700
Number of samples 78,093 83,504 72,176 74,021
Number of positive samples 31,655 32,195 24,006 28,673
YEAR

Fig. 1. Comparison of the number of patients visited and the number of sputum samples by year.
x
'p<0.001

Table 3. The frequencies of bacteria and fungi from sputum isolates by year.{data for 2018-2019 combined)

Organisms A B C D E F G Total (%)
Staphylococcus aureus 799 473 566 1,761 744 433 1,053 5,829
P @4 050 059 077 (83 (189 (232 (18.7)
Acinetobacter 687 292 612 627 823 318 923 4,282
baumannii complex (19.3) 9.3) (17.2) 6.3) (20.2) (13.9) (20.3) (13.8)
Pseudomonas 489 445 273 1,130 501 366 787 3,991
aeruginosa (13.7) (14.1) 7.7) (11.4) (12.3) (15.9) (17.3) (12.8)
Klebsiella pneumoniae 478 545 350 1,816 688 360 591 4,828
2 134 (73 ©.9 (183 (169 (157  (13.0) (15.5)
X . 180 122 225 906 31 199 437 2,100
Candida albicans GD 69 63 0D 08  ®D  ©6 6.8
Streptococcus 167 47 120 162 202 19 117 834
pneumoniae (4.7) (1.5) (3.4 (1.6) (5.0 0.8) 2.6) 2.7)
Fscherichia coli 102 66 116 549 225 142 77 1,277
e ot 2.9 @1 3.3) 5.5 5.5 ©.2) (%) @
Stenotrophomonas 83 154 107 344 73 126 95 982
maltophilia (2.3) 4.9) (3.0) (3.5) (1.8) (5.5 2.1 (3.2
Haemophilus 73 72 14 207 165 2 62 595
influenzae 2.1 2.3) 0.4 .1) (4.1) 0.1) (1.4 1.9)
. 32 9 25 65 65 0 32 288
Moraxella catarrhalrs 09  ©3 ©n  ©0n we 00 07 ©.7)
Others 470 928 1,149 2,360 554 330 363 6,154
(13.2) (29.9 (32.3) (23.8) (13.6) (14.4) (8.0) 19.8)
Total 3,560 3,153 3,557 9,927 4,071 2,295 4,537 31,100
ot (100) (100) (100) (100) (100) (100) (100) (100)
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Table 4. The frequencies of bacteria and fungi from sputum isolates by year. {data for 2020-2021 combined)

Organisms A B C D E F G Total (%)

Staphviococcus aureus 621 268 425 1,302 551 281 888 4,336
P @200 (1200 (126 (165 (178 (110 (2398 16.9)
Acinetobacter 391 252 498 518 499 196 728 3,082
baumannii complex (13.8) (11.3) (14.8) 6.6) (16.1) (7.6) (19.5) (12.0)
Pseudomonas 465 345 370 1,104 538 646 716 4,184
aeruginosa (16.4) (15.5) (11.0) (14.0) (17.4) (25.2) (19.2) (16.3)
Klebsiell , 417 546 421 1,457 503 546 532 4,422
epsielta pneumoniac 147 @45 (125 (184 (163 (13 (142 17.2)
Candida albicans 203 114 273 684 28 233 357 1,892
(7.2) (5.1 8.1) 8.7) 0.9) 9.1 9.6) (7.4)

Streptococcus 66 16 52 59 73 21 35 322
pneumoniae 2.3 0.7 1.5) 0.7 2.4 0.8 0.9 (1.3
Fscherichia coli 89 34 149 449 172 120 61 1,074
rena ot G.1) (1.5) 4.4 G.7) G.6) 4.7 (1.6) 4.2)
Stenotrophomonas 73 114 84 373 74 142 49 909
maltophilia 2.6) 5.1) 2.5 4.7) 2.4 (5.5 1.3) (3.5)
Haemophilus 24 42 2 124 55 4 11 262
influenzae 0.8 (1.9 0.1 (1.6) (1.8 0.2 0.3) 1.0

i 7 5 10 16 10 0 12 60

Moraxella catarrhalis ©0.2) 0.2 0.3) 0.2) 0.3) 0.0) 0.3) 0.2)
Oth 473 496 1,083 1,812 587 374 346 5171
ers 167 @2 (622 @29 (190 (146  ©3) 0.1)
Total 2,829 2,232 3,367 7,898 3,090 2,563 3,735 25,714
(100) (100) (100) (100) (100) (100) (100) (100)

Comparison before and after the COVID-19 outbreak

800
700
600 \
500
400

300

== Staphylococcus aureus

== Acinetobacter baumannii
complex

Pseudomonas aeruginosa

Klebsiella pneumoniae

Total Average for 2018-2019 Total Average for 2020-2021

Fig. 2. Isolation of major respiratory microorganisms by

year.
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120

Changes in community-acquired pneumonia before
and after the outbreak of COVID-19

—a—Streptococcus pneumoniae
—a—Haemophilus influenzae

Moraxella catarrhalis

Total Average for 2018-2019 Total Average for 2020-2021

Fig. 3. Isolation of community-acquired
pneumococcal bacteria by year
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9,250(16.3%), Pseudomonas aeruginosa 8,175(14.4%),
Acinetobacter baumannii complex 7,364(13.0%),
83 Candida albicans 3,992(7.0%) 2.2 ¥4u]
AEo] BE=Qict. shH COVID-19 79 A3t Fo] o
e WEE Hws] H9, COVID-19 #3 o<l
2018199} 201999 BAQl o &2 HEoA= S
aureus ) K. pneumoniae ) A. baumannii complex
> P. aeruginosa 2 Yelgtt. COVID-19 /3
F21 20209 =9} 202199 HHAQl o 2] R4
= K pneumoniae ) S. aureus ) P. aeruginosa )
A. baumannii complex 2% YeFGTHFig. 2).
% COVID-197} faai7] o4} olgo] 48
5g7) WAl 22 25 58 BEHon ¥us
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pneumoniae= 61.4%, E. colt=15.9%, S maltophiliz=
7.4%, H influenzaex= 56.0%,
79.2% 7A8tH o, WHHO|| P aeruginosa 2 7%
£ 4.8% 375tgltt. ©] & COVID-19 °o]xz} v ws}
o] 50% 9A E7t H#AJt +E2 S pneumoniae
61.4%, H. influenzae 56.0% M. catarrhalis 79.2%
HastoickFig. 3).
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